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of the popular and relatively simple Charpy V-notch test. It may be recalled that 
this test is conducted on a specimen containing a centrally placed sharp notch. 
The specimen is broken by impact in a beamlike configuration with a three-point 
loading. The amount of impact energy at the temperature of interest, sometimes 
denoted by CVN, is usually expressed in ft-lb. Since a K lC value is involved in the 
fracture mechanics concept described by Eq. (14.1), numerous attempts have been 
made to develop simple correlations between CVN and /\ lC . These correlations 
have generally been of the type 

K 1C = A(CVN) n (14.3) 

where A and n denote the specific numerical constants for a selected material and 
design conditions. Although this correlation may be suitable for design analysis 
in the elastic range, a continuous debate of the merits and limitations of CVN 
created an impasse in the various committees that deal with specifications and test 
standards. In the meantime, other test methods have evolved with the specific 
charter of plane strain fracture characterization, resulting in a standard document 
known as ASTM-E399 [85]. Whatever means the designer plans to adopt for the 
decision regarding the value of K 1C , he or she would be well advised to remember 
that no sweeping generalizations are available within the bounds of the current state 
of the art in this field and that each design case should be treated individually. 

Several typical minimum values of K lC shown in Table 14.1 have been selected 
from a recent source [254]. The average ratios of the maximum to minimum K 1C 
numbers for the materials quoted in the table were generally on the order of 1.1 
to 1.3. Hence the use of these minimum parameters should lead to conservative 
predictions. The information given in Table 14.1 is intended only as an illustration 
of the order of magnitude of K lC values, because of the unavoidable variations in 
chemical composition, heat treatment, mechanical working of structural materials, 
as well as test temperature and methods of K lC determination. Nevertheless, this 
fracture mechanics parameter is sufficiently versatile because it is a material’s con¬ 
stant which, when properly measured and tailored to the specific design conditions, 
can represent a conservative criterion. Knowledge of I\ 1C data should help in ma¬ 
terial selection and in judging the performance of a component when the extent 
of a defect can be defined. Minute cracks are inherently present in any structural 
component, and their actual size is often below the limit of the sensitivity of non¬ 
destructive test equipment. Linear elastic fracture mechanics recognizes this fact of 
life and provides the tools for making a conservative prediction. One basic lesson 
should be learned from the concept of K lC and Eq. (14.1): the higher the value of 
/l ic , the greater the resistance of the material to brittle failure and the greater the 
stress required to produce such a failure. 


PLANE STRESS PARAMETER 

The concept of plane strain fracture toughness, denoted by K lC and briefly outlined 
in this chapter, can be looked upon as nonarrestable instability of the material in 
the presence of a crack. Under these conditions the brittle fracture can propagate 



